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Erase and Program Conditions Affecting Retention Lifetime of NAND Flash Memories
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The data retention lifetime of NAND flash memories is significantly affected by the erase and program cycling conditions including the interval

and temperature, even when the number of times of cycling is the same.

to be estimated under various operating conditions.

Therefore, data retention lifetimes corresponding to each application have
In order to estimate the data retention time more accurately, it is necessary to measure the

decrease in the threshold voltage (Vth) of the memory cell responsible for data retention failure determined by two parameters; namely, the rate of

change with time and time offset of Vth.

Toshiba has developed a model through experiments that explains the dependence of the erase and program cycling conditions on the two
parameters for each generation of NAND flash memory, and provides our products with confirmed data retention lifetimes for each application.
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Single-cell structure of NAND flash memory
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Dependence of slope of Vth shift on cycling interval
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